not so affected by this treatment. Irradiation has little or no effect on olive oil but by ozonization of the oil oxygen can be added to the double bond. Harada (1934) A few cubic centimeters of this oil were diluted with mineral oil so that the mixture contained 0.3 gram per cent of oxygen. One part of the mixture was shaken for one hour in a shaking machine with isotonic phosphate mixture (pH 7.4). The rubber-capped flask containing the emulsion was then inverted in the cold overnight. Cultures of pneumococcus, Friedlander bacillus, hemolytic streptococcus, Micrococcus catarrhalis, Streptococcus viridans and Staphylococcus aureus were grown eighteen hours. Six cubic centimeters of these cultures were centrifuged and the sediment was suspended in 2 cc. of the emulsion withdrawn through the cap of the inverted flask. Cultures of these suspensions were made at frequent intervals on blood agar plates.
In the second part of the experiment the sediment from 6 cc. of culture was suspended in 2 cc. of mixtures of ozonide of olive oil with mineral oil containing varying percentages of available oxygen. At intervals these suspensions were cultured in broth. After incubation these broth cultures were inoculated on plates.
In the third part of the experiment ozonide diluted to contain 0.5 gram per cent of available oxygen was shaken with rabbit serum, diluted twice with salt solution. The bactericidal effect of the resulting emulsion was studied. The emanation from irradiated oils which fogs photographic plates is evidently of a gaseous nature because, while it can penetrate films of aceto-cellulose (Schmidt, 1908) , glass, metal or quartz interposed between the oil and the plates abolish the effect. The vapor arising from irradiated oils contains both peroxides and aldehydes (Stevens, 1935) . In previous experiments the peroxides in irradiated oils were shown to be the only bactericidal substances formed as a result of irradiation. Chemi-51 cals which destroyed the peroxides rendered the irradiated oils non-bactericidal. In the following experiment irradiated oils and ozonides of olive oil have been treated with both organic and inorganic chemicals to reduce the peroxides and ozonides. The vapor from these irradiated oils no longer fogged plates. Experiment IV. The photochemical effects of vapor from irradiated cod liver oil, mineral oil, and an ozonide of olive oil Chemicals destructive to peroxides were added directly to the oils in this experiment and the fogging effect of the vapor from the treated oils was studied. Normal mineral oil which did not fog plates was used as a diluent and as a vehicle to test the fogging effect of the chemicals used. Five sets of tests were done. The first was a control set of tests in mineral oil. To each of three 5 cc. lots of normal oil were added 1 gram of cysteine, cystine, and alanine respectively. One-half gram of powdered KI and a few drops of glacial acetic acid were added to a fourth sample. The KI and acetic acid added to a fifth tube were neutralized by adding 0.5 gram of CaCOs a few hours previous to testing the vapor; 0.5 gram of I was added to a sixth tube. After a few days 1 cc. samples of each of these treated oils were placed in small dishes with ground glass lips and photographic plates were inverted over the dishes. The plates were developed after 24 hours. In a second series of tests the chemicals mentioned above were mixed with cod liver oil which had been irradiated for 12 hours. These mixtures were shaken frequently for a week. In a third series the cod liver oil was allowed to stand in contact with the chemicals for two weeks before the photochemical qualities of its vapor were tested. A fourth series of tests was done with ozonide of olive oil diluted with mineral oil so as to contain 0.1 gram per 100 of available oxygen. The ozonide was allowed to stand for one week before testing. In a fifth series irradiated mineral oil was used. The effect of adding these chemicals to the oils has been charted in table 4 in which the degrees of blackening caused by the vapor from the treated oils have been indicated by + signs.
In the previous experiment (experiment IV) the fogging effect PROPERTIES OF COD LIVER AND OLIVE OlLS of the vapor from irradiated mineral oil and cod liver oil was affected only by the addition of cysteine and of acetic acid and potassium iodide which abolished the effect after a few days' contact with the oils. While the potassium iodide and acetic acid destroyed the fogging properties of the vapor from the cod liver oil within a week, the oil required two weeks in contact with cysteine before photographic plates were not affected. The initial blackening effect of the cod liver oil was much more intense and the concentration of peroxides, much greater than in the mineral oil, probably accounting for the greater length of time necessary for the completion of the reducing effect of the cysteine. While neither cystine, alanine, nor iodine affected In the experiments described the fogging and bactericidal effects of the vapor from irradiated cod liver oil and from ozonide of olive oil have been found to be due to substances liberating active oxygen. Ozonides of olive oil, emulsions of ozonide in salt solution and in serum, and the vapor from ozonides are all germicidal. Bacteria are not only killed by the oxygen liberated from these oils but their growth rate may be retarded or dissociation may occur if the bacteria are subjected to sublethal doses.
The ozonide of olive oil used in some of these experiments was obtained through the courtesy of the Johnson Laboratories, New York City.
